The final two chapters are entirely new. In chapter 8, 'Circuits of nerve cells and behaviour' the authors describe the role of interneurons that are not dedicated to particular behaviours, but are important for behaviours such as gill reflex in Aplysia, bending movements of the leech, and receptive fields in the locust. They also introduce computer-modelling techniques to explore how particular networks work in specific ways. Chapter 9, 'Nerve cells and changes in behaviour', is the most ambitious, as it tackles the issue of how one can relate changes in cellular properties to alterations in animal behaviour. This begins by describing the growth and metamorphosis of insects, using ecdysis in the hawk moth as an example of neuronal plasticity. Some of the most intriguing areas of current neuroethological research are covered in the final chapter, including associative learning in honeybees and an introduction to the neuronal centres for hearing and singing that are involved in the production of bird song. There is also a section outlining plasticity in the gill withdrawal reflex in Aplysia, in which we have the most complete understanding of neuronal circuits and changes in cellular properties underlying behaviour.
Responsible Conduct with Animals in Research.
Edited by LYNETTE A. HART. New York: Oxford University Press (1998). Pp. xiii+193. $60.00 hardback, $27.00 paperback.
Animal behaviour scientists should not be fooled by the title of this book. It may sound like a treatise on the 'three R's', directed at ethically challenged toxicologists and physiologists, but instead the book is strongly focused on the field of animal behaviour, and it brings together a number of developments linking animal behaviour to issues of animal welfare and animal ethics. The book grew out of a lecture series at the University of California at Davis, created to discuss the ethical conduct of science; hence the curiously unspecific title. However, Lynette Hart organized this collection of lectures more specifically to address 'the particular dilemmas and issues of relevance to the field of animal behaviour' (page xi), a field which, she notes, has diverse connections with animal welfare.
Some of the connections explored in the book are themes familiar to behavioural scientists doing research relevant to animal welfare. The chapter by Marian Dawkins reviews (briefly but ably) the argument that suffering arises when animals, especially in confinement, are prevented from carrying out behaviour that they are highly motivated to perform, and Dawkins outlines research methods for identifying when this occurs. Andrew Rowan thoughtfully reviews some key concepts (nociception, pain, fear, distress, anxiety, suffering), and points out research methods in behavioural pharmacology that show promise for studying anxiety in animals. John Vandenbergh, after briefly outlining laws and guidelines pertaining to laboratory animal use in the United States, gives a brief account of the role of animal behaviour research in improving animal welfare, especially through the physical and social enrichment of animal environments. Gordon Burghardt provides an engaging discussion of his suggestion that scientists should embrace the subjective experience of animals as the 'fifth aim' of ethology, and he outlines the relevance of such research to addressing animal welfare concerns.
Other chapters set out the welfare problems that arise in research on animal behaviour. Melinda Novak and coauthors give a brief introduction to ethological research, outlining the types of studies involved (field observations, laboratory studies of wild animals, etc.) and the ethical concerns that arise from phenomena such as predation, aggression and infanticide. Two of the longest chapters, by Marc Bekoff and John Gluck, are personal narratives describing the moral struggles of animal behaviourists who ultimately decided to give up research that harms animals.
Finally, several other chapters are only marginally related to animal behaviour. Harold Herzog reviews his insightful research on the attitudes and demographics of animal rights activists. Arnold Arluke and Julian Groves report on their study of the beliefs and rhetoric of proponents of animal-based research. Lynette Hart describes the regulation and monitoring of animal research in various countries, and Donald Dewsbury describes the history of the Committee on Animal Research and Ethics of the American Psychological Association (APA).
For non-American readers, a remarkable feature of the book is its seeming lack of connection with animal welfare research outside the United States. As the editor notes, the study of animal welfare in the United States 'has not developed the stature and leadership' seen in some other countries (page 5). None the less, of the 11 chapters, only the one by Dawkins comes from a nonAmerican institution, and references to non-American material in the other chapters are scarce. For instance, most chapters contain few, if any, references to the major 
